background: This study aimed at determining the psychiatric morbidity of women undergoing infertility treatments, before and after treatment as compared with control women.
Introduction
Infertility is a common medical and social problem that affects 10-15% of couples in the course of their lifetime (Evers, 2002; Gnoth et al., 2005) . Grief and emotional distress are understandable and expected responses to infertility, as it can be regarded as a loss by the couple (Burns, 2007) . Many couples have found infertility the most upsetting experience of their lives (Guerra et al., 1998) .
Even if a person with decreased fertility or infertility does not suffer from a psychiatric disorder, some emotional distress related to infertility itself and infertility treatments can be expected. The most common reactions are shock, anger, guilt, marital distress, lowered self-esteem, sexual dysfunction and social isolation (Burns, 2007) . The decision whether to start infertility treatments is also a difficult one, and it may provoke anxiety. Negative emotions and stress also vary during the course of treatment procedures (Hammarberg et al., 2001; Verhaak et al., 2007) .
Previous studies have reported a high prevalence of depression and anxiety disorders among women receiving infertility treatments, but the estimates vary widely. This can, at least partly, be explained by variation in diagnostic criteria for the disorders, data collection methods and differences in the backgrounds of the infertile couples in regard of matters such as duration of childlessness or number of prior treatments. These varied within the studies as well as between them. At least mild depression has been reported in 12 -54% of women during infertility treatments (Newton et al., 1990; Domar et al., 1992; Matsubayashi et al., 2001; Fassino et al., 2002; Lok et al., 2002; Chen et al., 2004; Volgsten et al., 2008) . Also, 12-23% of women have been reported to have anxiety disorders (Newton et al., 1990; Sbaragli et al., 2008; Volgsten et al., 2008) .
Previous studies suggest that the prevalence of symptoms of depression and anxiety disorders among women participating in infertility treatments is relatively high. We wanted to study whether the psychiatric morbidity of infertility-treatment-seeking women differs from that of controls both before and after infertility treatments. The impact of successful infertility treatment was also evaluated; hospitalizations were compared between the infertile women who gave birth and those who did not.
Materials and Methods
We utilized a cohort of women who had received in vitro fertilization (IVF), intra-cytoplasmic sperm injection (ICSI) or frozen embryo transfer (FET) treatments in 1996 -1998 (n ¼ 9175) in Finland (Klemetti et al., 2005) . This IVF cohort was identified from reimbursement files for women who had bought drugs or combinations of drugs that are specific to infertility treatments and typically used at the beginning of treatments. The cohort covers practically all women who received IVF treatments during the chosen time period in Finland. The creation of the algorithm has been previously described (Hemminki et al., 2003) .
For the IVF cohort population, controls (n ¼ 9175) matched by age and municipality were randomly taken from the Social Insurance Institution's population register including all Finnish citizens and permanent residents. The controls were further adjusted for marital status and socio-economic position for the analysis. The background characteristics of the women with and without infertility treatments are presented in Table I . The sample of women having had infertility treatments had a larger proportion of upper-level white-collar workers and married women than the control group did.
The hospitalization episodes of the IVF cohort and their controls were searched for in the Hospital Discharge Register, using the personal identification code as the linkage key. This register is currently maintained by THL (the National Institute for Health and Welfare), previously by STAKES (the National Development and Research Centre for Welfare and Health). It contains data on all in-patient care given (since 1969) and all out-patient visits that involve procedures (since 1994). The search included all hospitalizations before and after infertility treatments from 1 January 1969 to 31 December 2006. Since 1996, diagnoses were reported according to the ICD-10 classification (International Classification of Diseases, 10th revision). For earlier hospitalizations, ICD-9 (1987 ICD-9 ( -1995 and ICD-8 (1969 ICD-8 ( -1986 were used.
For this study, all psychiatric diagnoses were identified and the main diagnosis for each hospitalization was used. Each patient was considered one case regardless of the number of hospitalizations recorded for the same diagnosis. If a woman had many hospitalizations for different main diagnoses, she was counted several times and categorized according to each main diagnosis. The time of infertility treatments was a cut-off point for each patient, and if she had post-treatment hospitalizations for the same diagnoses as before treatments she was counted again for the same diagnosis. There were 150 hospitalizations among 81 persons whose main diagnosis was reported according to both ICD-9 and ICD-10 for the same hospitalization where those diagnoses differed significantly. These hospitalizations were excluded from the study.
The diagnoses were divided into eight categories: psychotic disorders, depression, bipolar disorder or mania, anxiety disorder (including also obsessive-compulsive disorder, dissociative disorders, somatization disorder and other neurotic disorders), personality disorder, eating disorder, alcohol or other intoxicant abuse and adjustment disorder. The classifications are presented in Table II . The diagnoses of organic mental disorders (F00-F09), mental retardation (F70-F79), disorders of psychological development (F80 -89) and behavioural or emotional disorders of childhood or adolescence (F90-99) occasionally diagnosed among controls were excluded from the study.
Among infertile women, data about births after infertility treatments until the end of 1999 were obtained from the nationwide Medical Birth Register covering all births in Finland, and by recording women's ID numbers. Psychiatric disorders before and after infertility treatments
The statistical comparisons were made by using logistic regressions and conditional logistic regressions. Odds ratios (OR) were calculated with 95% confidence intervals (CI). We adjusted the number of hospitalizations for psychiatric diagnoses for the women's marital status and socioeconomic position at the time of the infertility treatments.
Results
Before infertility treatments, the most common psychiatric disorders among infertile women were depression and alcohol and other intoxicant abuse (Table III) . Among the controls, the most common diagnoses were depression and psychotic disorders. The women in the control group had significantly more hospitalizations for psychiatric disorders than the women with infertility treatments. The greatest difference was found for the prevalence of psychotic disorders (OR 0.38, . The control population also had more depression, personality disorders, bipolar disorder or mania, anxiety disorders and alcohol and other intoxicant abuse, but these differences were statistically insignificant after adjustment for socioeconomic position and marital status. The prevalence of adjustment and eating disorders was similar.
The main finding was also similar after the treatments (Table III) , but the difference with regard to alcohol and intoxicant abuse was now statistically significant (OR 0.44, 95% CI 0.25-0.75). Adjustment disorders, in turn, were statistically significantly more common among infertile women (OR 3.43, 95% CI 1.03 -11.4).
The infertile women who gave birth after infertility treatments had fewer hospitalizations for all diagnoses than did those infertile women who did not have a baby (Table IV) . The number of hospitalizations among infertile women without a baby after the treatment and nontreated controls did not differ significantly for any diagnosis with the exception of psychotic disorders. Infertile women had fewer hospitalizations due to psychotic disorders when compared with control women. 291.10, 291.20, 291.30, 291.98, 291.99, 294.30, 303.00, 303.10, 303.20, 303.98, 303.99, 304.00, 304.10, 304.20, 304.30, 304.40, 304.50, 304.60, 304.70, 304.88, 304.99 2913, 2914, 2918, 2928, 303, 3039, 3040, 3041, 3042, 3043, 3044, 3045, 3046, 3049, 3050, 3051, 3052, 3053, 3054, 3055, 3056, 3057, 3059 F10-19 The number of hospitalizations for adjustment disorders did not differ in comparison of the formerly infertile women who delivered multiples to other infertile women (OR 1.12, 95% CI 0.26 -4.88).
Discussion
In this study, we found that women receiving infertility treatments had less psychiatric morbidity leading to hospitalizations than their control group after matching and adjustment for age, municipality, socioeconomic position and marital status. The results were similar before and after they entered infertility treatments with the exception of significantly more adjustment disorders arising among the women with infertility treatments after their treatments. The infertile women who gave birth after treatments had fewer hospitalizations for all psychiatric diagnoses than those infertile women who did not. Furthermore, infertile women not having a baby after the treatment had fewer hospitalizations than control women did.
We used a cohort of women who had purchased infertility drugs that are not used for other purposes in these combinations. Therefore, this cohort very probably includes all Finnish women who entered IVF, ICSI or FET treatment in 1996-1998. The number of cases in 1996-1998 was as high as 9175, and, therefore, the number of women with psychiatric diagnoses was also significant.
A limitation of our study was that only severe psychiatric morbidity was captured, because hospitalization due to the disorder was required. Many milder cases that are treated in out-patient care with, for example, medication and/or psychotherapy are therefore not included in this study. Even though our study underestimates the incidence of psychiatric disorders, there is no reason to presume that different proportions of disorders among infertile women and the controls would be treated differently in terms of in-patient and out-patient care. This is, therefore, unlikely to cause any bias due to a difference between the groups.
Probably our results of fewer psychiatric hospitalizations among the women with infertility treatments can at least partly be explained by the healthy patient effect. Women planning pregnancy tend to be physically and mentally quite healthy. The desired number of children among women with severe psychiatric disorders may be smaller, or they may be more reluctant to start infertility treatments. The background information for our subjects supports this, as women participating in infertility treatments were more often married and upper-level white-collar workers. In the analysis, we adjusted for marital status and socio-economic position, but some residual confounding may have remained. The healthy patient effect has also been reported for mortality of IVF patients (Venn et al., 2001) .
Our study population consists of those infertile women who sought medical help. It is possible that these women differ from those infertile women who do not participate in infertility treatments. A study by Hammarberg et al. (2001) showed that it may be difficult to make the decision to start infertility treatments and it is possible that some infertile women suffering from psychiatric disorders do not have sufficient strength to make that decision.
In our study, the largest difference in prevalence between the infertile women and the controls was observed for psychotic disorders, which were three times more prevalent among the control group. The women with the psychotic disorders have lower fertility than controls do (McGrath et al., 1999; Howard et al., 2002; Howard, 2005; MacCabe et al., 2009 ), but this difference has diminished over the years (Howard, 2005) as a greater proportion of schizophrenia patients are treated on an out-patient basis. It is not known whether nulliparous women with schizophrenia do not want to have children or are actually infertile. Furthermore, it is possible that women with psychotic disorders willing to get pregnant have to face more prejudice than other women and they need justify more to other people that they 'are allowed' to get pregnant or to participate in infertility treatments. Infertility among patients with psychotic disorders may also be elevated, as many neuroleptics cause hyperprolactinaemia and impair ovulation (Dickson et al., 2005) .
Mood disorders and fertility are linked to each other in many ways. A review article by Williams et al. (2007) 
Table IV
Number and proportion of women with hospitalization for psychiatric diagnoses after treatments among women with infertility treatments with and without births during the study period and non-treated controls (matched for age and residence), with OR (95% CI), adjusted for age, marital status and socio-economic position. Psychiatric disorders before and after infertility treatments mood disorders had a lower observed number of children as compared with the expected number. However, it cannot be distinguished whether this is due to infertility, voluntary childlessness or social factors such as lack of a sexual relationship. With respect to the last of these, study by Harlow et al. (2003) suggests that depressive women have an increased risk of divorce and widowhood. Biological and pharmacological interactions between mood disorders and fertility have also been studied (Williams et al., 2007) . According to two studies, women suffering from bipolar disorder may have menstrual problems even before use of mood stabilizers (Rasgon et al., 2005; Joffe et al., 2006) . For unipolar depression, the evidence is inconsistent (Rowland et al., 2002; Harlow et al., 2004; Joffe et al., 2006) . However, the use of selective serotonin re-uptake inhibitors may potentially influence fertility, as the medication can decrease libido and increase the risk of spontaneous miscarriages (Williams et al., 2007) .
Due to this complex interaction, infertility could be more actively taken into consideration when treating patients with psychiatric problems. Infertility clinics in turn should pay more attention to previous history of psychiatric disorders among their patients and provide more intense support during infertility treatments.
According to our study, adjustment disorders were equally common among infertile women and controls before treatments but more common among infertile women after treatments. This disorder evolves typically in response to stress and grief and is therefore understandable among infertile females. The larger numbers of hospitalizations due to adjustment disorders after infertility treatments could be explained as a result of unsuccessful treatment, or more stressful child-care, as the number of multiple births after infertility treatments is elevated. Our results support the impact of unsuccessful treatments but not that of twins causing extra stress.
As infertility and participation in infertility treatments often cause stress and negative emotions, it would be expected that the outcome of treatments affects the mental health of infertile women. In a study by Hammarberg et al. (2001) , psychological symptoms among infertile women did not differ by outcome of treatments. However, in a study by Klemetti et al. (2010) , risk of psychiatric disorders was not increased among formerly infertile women with a child, even though infertile women without a child had an increased risk of anxiety disorders and dysthymia. Also Verhaak et al. (2007) reported in their study that infertile women who gave birth had significantly less anxiety and depression. In our study, risk of hospitalizations for psychiatric disorders was higher among those infertile women who did not give birth than among those who did. Thus, our data suggest that unsuccessful treatments seem to expose women to psychiatric disorders whereas formerly infertile women with a child had fewer hospitalizations.
Conclusions
Women receiving IVF treatments had lower psychiatric morbidity leading to hospitalization than did women in a control group of similar age and municipality after socio-economic and marital status are taken into account. Having a baby after infertility treatments was associated with fewer hospitalizations for psychiatric diagnosis.
